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VEHICULAR HEADLAMP AND OPTICAL UNIT 



[0001] This patent application claims priority from a 

Japanese patent application No. 2003-032097 filed on February 
10, 2003, the contents of which are incorporated herein by 
reference . 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a vehicular 

headlamp and an optical unit. More particularly, the present 
invention relates to a vehicular headlamp for use in an 
automobile . 

Description of the Related Art 

[0003] A vehicular headlamp including, for example, 

regular headlamp, fog lamp and cornering lamp for automobiles, 
trains, motorcycles or the like has to form a light distribution 
pattern with high precision from safety reasons. A method is 
conventionally known in which an optical system including a 
reflector and a lens is used to form distribution of light to 
be formed by the vehicular headlamp as disclosed, for example, 
in Japanese Patent Application Publication (Laid-Open) No. 
2002-50214 . 

[0004] In the vehicular headlamp, however, it is necessary 

to assemble the reflector and the lens in order to place them 
in appropriate positions with high precision. Therefore, 
according to the conventional method, the assembly cost of the 
vehicular headlamp increased in some cases . 



SUMMARY OF THE INVENTION 



[0005] Therefore, it is an object of the present invention 

to provide a vehicular headlamp and an optical unit, which are 
capable of overcoming the above drawbacks accompanying the 
conventional art. The above and other objects can be achieved 
by combinations described in the independent claims. The 
dependent claims define further advantageous and exemplary 
combinations of the present invention. 

[0006] According to the first aspect of the present 

invention, a vehicular headlamp for use in an automobile, 
comprises: a light source operable to generate light; a light 
transmittingmember formed f rommaterial transmitting the light; 
a reflector, formed on at least a part of a surface of the light 
transmittingmember, operable to reflect the light incident via 
the light transmitting member from the light source, the 
reflector having an optical center near the light source; and 
a lens, formed integrally with the light transmitting member, 
operable to deflect the light reflected by the reflector to direct 
the light to an outside of the vehicular headlamp. 
[0007] The light source may include a semiconductor light 

emitting device, and the light transmitting member may have an 
accommodating portion near the optical center operable to 
accommodate at least a part of the light source to be opposed 
to at least a part of the reflector. 

[ 0008 ] The light source may further include a sealing member 

formed from material transmitting the light, operable to seal 
the semiconductor light emitting device, the accommodating 
portion may accommodate at least a part of the sealing member, 
and a refractive index of the light transmitting member may be 



approximately equal to or larger than a refractive index of the 
sealing member. 

[0009] The vehicular headlamp may emit light ahead of the 

automobile, the light transmitting member may transmit the light 
reflected by the reflector ahead, a light blocking member formed 
from material transmitting no light generated by the light source 
integrally with the light transmitting member may be further 
provided for blocking a part of the light transmitted ahead by 
the light transmitting member at an edge, the reflector may 
reflect the light generated by the light source toward a position 
near the edge of the light blocking member, and the lens may 
irradiate light that forms at least a part of a cut line for 
defining a boundary between a bright region and a dark region 
in a light distribution pattern of the vehicular headlamp based 
on a shape of at least a part of the edge of the light blocking 
member . 

[0010] The reflector may be a first reflector, formed to 

cover the light source from behind, operable to reflect the light 
generated by the light source to a position near a front edge 
of the light blocking member, and the light blocking member may 
be formed by a second reflector provided on a part of the surface 
of the light transmitting member to be opposed to the first 
reflector with the light transmitting member sandwiched 
therebetween . 

[0011] The reflector may be formed of metal deposited on 

at least a part of the surface of the light transmitting member. 
Moreover, the light source may include a semiconductor light 
emitting device, and the light transmitting member may seal the 
semiconductor light emitting device. 

[0012] According to the second aspect of the present 

invention, a vehicular headlamp for emitting light ahead, 



comprises: a light source operable to generate light; a light 
transmitting member , formed f rommaterial transmitting the light, 
operable to transmit the light generated by the light source 
ahead; a light blocking member , formed f rommaterial transmitting 
no light generated by the light source integrally with the light 
transmitting member, operable to block a part of the light 
transmitted ahead by the light transmitting member at an edge; 
and a lens, formed integrally with the light transmitting member , 
operable to irradiate light forming at least a part of a cut 
line that defines a boundary between a bright region and a dark 
region in a light distribution pattern of the vehicular headlamp 
based on a shape of at least a part of the edge of the light 
blocking member. 

[0013] According to the third aspect of the present 

invention, an optical unit for irradiating light generated by 
a light source, comprises: a light transmitting member formed 
from material transmitting the light; a reflector, formed on 
at least a part of a surface of the light transmitting member, 
operable to reflect the light incident via the light transmitting 
member from the light source, the reflector having an optical 
center near the light source; and a lens, formed integrally with 
the light transmitting member, operable to deflect the light 
reflected by the reflector to direct the light to an outside 
of the optical unit. 

[0014] According to the fourth aspect of the present 

invention, an optical unit for irradiating light generated by 
a light source, comprises: a light transmitting member, formed 
from material transmitting the light, operable to transmit the 
light generatedby the light source ahead; a light blocking member , 
formed f rommaterial transmitting no light generated by the light 
source integrally with the light transmitting member, operable 



to block a part of the light transmitted ahead by the light 
transmitting member at an edge; and a lens, formed integrally 
with the light transmitting member, operable to irradiate light 
forming a cut line in a light distribution pattern of a vehicular 
headlamp based on a shape of at least a part of the edge of the 
light blocking member, 

[0015] The summary of the invention does not necessarily 

describe all necessary features of the present invention. The 
present invention may also be a sub-combination of the features 
described above. The above and other features and advantages 
of the present invention will become more apparent from the 
following description of the embodiments taken in conjunction 
with the accompanying drawings. 

[0016] For example, the vehicular headlamp to which the 

present invention may include, but not limited to, regular 
headlamp, fog lamp and cornering lamp for automobiles, trains, 
motorcycles or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Fig. 1 illustrates, an exemplary structure of an 

vehicular headlamp according to an embodiment of the present 
invention . 

[0018] Fig. 2 is a cross-sectional view of an exemplary 

light source unit, taken along B-B vertical plane. 
[0019] Fig. 3 is a cross-sectional view of the light source 

unit shown in Fig. 2, taken along A-A horizontal plane. 
[0020] Fig. 4 is a cross-sectional view of the light source 

unit shown in Fig. 2, taken along C-C plane. 

[0021] Fig. 5 shows an exemplary light distribution 

pattern . 



[0022] Fig . 6 is a cross -sectional view of another exemplary 

light source unit, taken along B-B vertical plane. 

[0023] Fig. 7 is a cross-sectional view of the light source 

unit shown in Fig. 6, taken along A-A horizontal plane. 

[0024] Fig. 8 is a cross-sectional view of still another 

exemplary light source unit, taken along B-B vertical plane. 

[0025] Fig. 9 is a cross-sectional view of the light source 

unit shown in Fig. 8, taken along A-A horizontal plane. 

[0026] Fig. 10 shows an exemplary light distribution 

pattern . 

[0027] Fig. 11 is a cross-sectional view of still another 

exemplary light source unit, taken along B-B vertical plane. 
[0028] Fig.l2isa cross -sectional view of the light source 

unit shown in Fig. 11, taken along A-A horizontal plane. 
[0029] Fig. 13 shows another exemplary structure of the 

vehicular headlamp . 

DETAILED DESCRIPTION OF THE INVENTION 

[0030] The invention will now be described based on the 

preferred embodiments, which do not intend to limit the scope 
of the present invention, but exemplify the invention. All of 
the features and the combinations thereof described in the 
embodiment are not necessarily essential to the invention. 
[0031] Fig. 1 illustrates an exemplary structure of an 

vehicular headlamp 400 according to an embodiment of the present 
invention. This example aims to provide the vehicular headlamp 
400 having high optical precision at a low cost. The vehicular 
headlamp 400 is a vehicular headlamp for emitting a low beam 
and accommodates a plurality of light source unit 100 arranged 
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in a substantially horizontal line within a lamp chamber formed 
by a transparent cover 402 and a lamp body 404. 

[0032] Those light source units 100 have the same or similar 

structure and are accommodated in the lamp chamber in such a 
manner that optical axes thereof are at a downward angle of about 
0.2° to about 0.4° with respect to a direction approximately 
parallel to the forward-moving direction of an automobile. 

[0033] The vehicular headlamp 400 irradiates light ahead 

of the automobile based on light emitted by those light source 
units 100, thereby forming a predetermined light distribution 
pattern. The vehicular headlamp 400 may include a plurality 
of light source units 100 each having different light 
distribution characteristics . 

[0034] Figs. 2 and 3 illustrate an exemplary structure of 

the light source unit 100. Fig. 2 is a cross-sectional view 
of the light source unit 100 taken along B-B vertical plane, 
while Fig. 3 is a cross-sectional view thereof taken along A-A 
horizontal plane. The light source unit 100 of this example 
is a projector-type light source unit that emits light reflected 
and converged at a position near the optical axis, forward via 
a lens. The light source unit 100 includes a light source 126, 
a light transmitting member 118 for holding the light source 
126 and a reflecting portion 110 formed on a part of a surface 
of the light transmitting member 118. 

[0035] The light source 12 6 is a light emitting diode module 

that generates white light and includes a semiconductor light 
emitting device 102 and a sealing member 116. In this example, 
the semiconductor light emitting device 102 is a light emitting 
diode device (LED) for generating blue light, which irradiates 
phosphors (not shown) provided on its surface with the blue light 
so as to cause the phosphors to generate yellow light that is 
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complementary color of the blue light. In this case, the light 
source 126 generates white light based on the blue light and 
the yellow light thus generated by the semiconductor light 
emitting device 102 and the phosphors , respectively . In another 
example, the semiconductor light emitting device 102 may generate 
white light by irradiating the phosphors with ultraviolet light . 
[0036] The sealing member 116 is an approximately 

hemispherical molded part formed from material that transmits 
white light, such as transparent resin, and seals the 
semiconductor light emitting device 102. The light 

transmitting member 118 includes a rear edge portion 120, an 
intermediate portion 104 and a lens 112. The rear edge portion 
120, the intermediate portion 104 and the lens 112 are formed 
integrally from material that transmits white light, such as 
transparent resin or glass. 

[0037] The rear edge portion 120 is formed to cover the 

light source 12 6 and transmits light generated by the light source 
126 forward toward the lens 112. The rear edge portion 120 
includes an accommodating portion 114 in form of an approximately 
hemispherical hollow that has an opening formed in the lower 
surface of the rear edge portion 120 and extends upward, i.e., 
toward the inside of the rear edge portion 12 0 . The accommodating 
portion 114 accommodates at least a part of the sealing member 
116, thereby accommodating at least a part of the light source 
126 to be opposed to at least a part of the reflecting portion 
110. 

[ 0038 ] The accommodating portion 114 holds the light source 

126 in position in such a manner that the light source 126 faces 
substantially upward by bringing the inner wall of the 
accommodating portion 114 into substantial contact with the outer 
surface of the sealing member 116. Thus, it is possible to fix 
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the light source 126 with high precision. Alternatively, the 
accommodating portion 114 may be a hollow formed in the upper 
surface or side face of the rear edge portion 120 to extend toward 
the inside of the rear edge portion 120. In this case, the light 
source 126 may be supported to face down or sideways. 
[0039] It is preferable that the refractive index of the 

rear edge portion 120 be approximately equal to or larger than 
that of the sealing member 116. The rear edge portion 120 may 
be formed from the same resin as the sealing member 116, for 
example. In this manner, it is possible to reduce a ratio of 
light reflected by the surface of the accommodating portion 114 
among light generated by the semiconductor light emitting device 
102 . A gap between the accommodating portion 114 and the sealing 
member 116 may be filled with transparent resin having 
approximately equal refractive index to those of the 
accommodating portion 114 and the sealing member 116, for example . 
Moreover, the sealing member 116 may be formed integrally with 
the rear edge portion 120. 

[0040] The lower surface of the rear edge portion 120 is 

arranged substantially horizontally. The rear face of the rear 
edge portion 120 has a substantially ellipsoidal shape formed 
to curve from the rear edge of the lower surface upward in the 
forward direction. This substantially ellipsoidal is 
determined in such a manner that a cross-sectional shape of the 
light source unit 100 containing the optical axis is formed by 
at least a part of an approximate ellipsoid. The eccentricity 
of the approximate ellipsoid is determined to gradually increase 
from the vertical cross section to the horizontal cross section . 
Please note that the light source unit 100 has its optical axis 
extending substantially ahead of the automobile around the center 
of the lower surface of the rear edge portion 120. 



[0041] The intermediate portion 104 is formed to extend 

from the front edge of the rear edge portion 120 to the rear 
edge of the lens 112, and transmits light generated by the light 
source 126 toward the inside of the rear edge portion 120, to 
the lens 112. In this example, the lower surface of the 
intermediate portion 104 is formed to be tilted downward in the 
forward direction in order to efficiently transmit light 
reflected by the reflecting portion 110 to the lens 112. 
[0042] The lens 112 is a convex lens formed to extend from 

the front edge of the intermediate portion 104 ahead so as to 
be positioned in front of the light source unit 100. The lens 
112 deflects light reflected by the reflecting portion 110 to 
direct it to the outside of the light source unit 100. In this 
example, the lens 112 is formed integrally with a part of the 
light transmitting member 118, thereby being formed integrally 
with the light transmitting member 118 . Thus , according to this 
example, the position of the lens 112 can be set with high 
precision. 

[0043] In an alternative example, the lens 112 may be 

provided separately from the rear edge portion 120 and the 
intermediate portion 104. In this case, the lens 112 is formed 
integrally with the light transmitting member 118 by being 
attached to the light transmitting member 118 including the rear 
edge portion 120 and the intermediate portion 104 . Also in this 
case, the position of the lens 112 can be set with high precision. 
[0044] The reflecting portion 110 is a reflector formed 

of metal deposited on at least a part of a surface of the rear 
edge portion 120 and reflects light generated by the light source 
126. Please note that no metal is deposited on the surface of 
the intermediate portion 104 and lens 112 and therefore no 
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reflector is formed on the surface of the intermediate portion 
104 and lens 112. 

[0045] The reflecting portion 110 includes reflectors 106 

and 108. The reflector 108 is formed on at least a part of the 
lower surface of the rear edge portion 120 to extend substantially 
horizontal in such a manner that the reflector 108 is opposed 
to the other reflector 106 with the rear edge portion 120 
sandwiched therebetween. The reflector 108 reflects light 
generated by the light source 126 and light reflected downward 
by the reflector 10 6 , upward . 

[0046] The reflector 108 is formed of metal that transmits 

no light generated by the light source 12 6 . Thus , in this example, 
the reflector 108 also serves as a light blocking member (shade) 
formed integrally with the rear edge portion 120 . The reflector 
108 blocks a part of the light transmitted by the rear edge portion 
120 downward in the forward direction at its front edge, thereby 
forming a boundary between a bright region and a dark region 
in accordance with the shape of the front edge . 
[004 7] The reflector 10 6 is a combined elliptical reflector 

having a shape containing at least a part of a substantially 
ellipsoidal, and is formed on at least a part of the upper and 
rear surface of the rear edge portion 120 in such a manner that 
the reflector 106 extends from a position near the rear edge 
of the reflector 108 upward in the forward direction so as to 
cover the light source 126. The reflector 106 has its optical 
center, such as a reference point in optical design, near the 
light source 126. The reflector 106 reflects light incident 
from the light source 126 via the rear edge portion 120, toward 
a position near the front edge of the reflector 108. The 
reflector 106 is formed in form of a curved plane having a focus 
at that optical center. 
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[0048] Next, the positional relationship among the light 

source 126, the reflector 106 and the lens 112 is described in 
more detail. In this example, the reflector 106 has a focus 
Fl and a focus F2 approximately on the reflector 108 , and reflects 
light incident from the focus Fl toward the focus F2 positioned 
before the focus Fl . The reflector 106 may have the focus Fl 
at the position of its optical center. 

[0049] In this example, the opening of the accommodating 

portion 114 is provided in the lower surface of the rear edge 
portion 120 near the focus Fl . Thus, the accommodating portion 
114 supports the light source 126 near the focus Fl to be opposed 
to the reflector 106. In this case, the semiconductor light 
emitting device 102 is arranged near the focus Fl . 

[0050] The reflector 106 has the focus F2 on the front edge 

of the reflector 108 near the center in the transverse direction. 
Thus, the reflector 106 substantially converges at least most 
of the light generated by the semiconductor light emitting device 
102 at a position near the center of the front edge of the reflector 
108. 

[0051] The respective parts of the reflector 106, that is 

a combined elliptical reflector, may be formed by curved planes 
having a common focus Fl and different focuses F2 that are set 
at different positions near the front edge of the reflector 108 . 
For example, a front part of the reflector 106, that is a part 
close to the front of the automobile, may have the focus F2 
positioned closer to the front of the automobile than the focus 
F2 of a rear part of the reflector 106 that is a part close to 
the rear of the automobile. 

[0052] The lens 112 irradiates light generated by the 

semiconductor light emitting device 102 ahead of the automobile . 
In this example, the lens 112 has its focus near the center of 
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the front edge of the reflector 108. In this case, the lens 
112 irradiates the light substantially converted at a position 
near the center ahead of the automobile as substantially 
collimated light- The lens 112 may irradiate light converged 
at the focus F2 of the reflector 106 along the direction of the 
optical axis. 

[0053] As described above, the reflector 106 is formed on 

the surface of the light transmitting member 118 formed 
integrally with the lens 112 . The light source 126 is held within 
the accommodating portion 114 formed in the light transmitting 
member 118. Therefore, according to this example , it is possible 
to precisely set the positions of the light source 126, the 
reflector 106 and the lens 112 without an assembly process 
requiring high precision. 

[0054] Moreover, in that manner, the reflector 106 

converges light generated by the light source 126 at a position 
near the center of the front edge of the reflector 108 with high 
precision. The lens 112 irradiates the light converged at the 
position near the center of the front edge of the reflector 108, 
forward with high precision. Therefore, according to this 
example, it is possible to form light distribution pattern with 
high precision. 

[0055] In addition, since the reflector 106, the lens 112 

and the like are formed integrally, the number of parts to be 
assembled and the number of man-hour of assembly work can be 
reduced. Therefore, according to this example, it is possible 
to provide a vehicular headlamp formed by a reduced number of 
parts that has high optical precision at a low cost. 
[0056] Furthermore, according to this example, the light 

source unit 100 incorporating the semiconductor light emitting 
device 102 therein can be provided by a simple structure. In 
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this case, simplification of the structure leads to the size 
reduction in the light source unit 100 . According to this example, 
the length in the light source unit 100 in the traveling (or 
forward-moving) direction of the automobile can be reduced to 
about 50-70 mm, for example, while the width of the reflector 
106 in the transverse direction can be reduced to about 20-30 
mm, for example. In this case, the use of a number of light 
source units 100 is allowed . Therefore, by combining a plurality 
of light source units 100 having different light distribution 
characteristics, it is possible to design light distribution 
easily and flexibly. 

[0057] In another example, in place of the sealing member 

116, the light transmitting member 118 may seal the semiconductor 
light emitting device 102 directly. In this case, light 
generated by the semiconductor light emitting device 102 can 
be supplied to the light transmitting member 118 efficiently. 
Moreover, the semiconductor light emitting device 102 may be 
a semiconductor laser. The light transmitting member 118, the 
reflecting portion 110 and the lens 112 may form an optical unit 
that deflects light generated by the light source 126. 
[0058] In still another example, the light transmitting 

member 118 may be formed from colored and transparent material. 
In this case, the light source unit 100 emits colored light based 
on the color of that material. For example, the light source 
unit 100 may be used in a fog headlamp that emits yellow light. 
In this case, the light transmitting member 118 may be formed 
from yellow transparent material. Alternatively, the light 
source unit 100 may be used in a rear fog lamp that emits red 
light. In this case, the light transmitting member 118 may be 
formed from red transparent material. 



[0059] Fig. 4 is a cross-sectional view of the light source 

unit 100 taken along C-C vertical plane that is perpendicular 
to the traveling direction of the automobile. In this example, 
the reflector 108 includes a horizontal cut-off formed surface 
122 and a diagonal cut-off formed surface 124, as shown in Fig. 
4. The horizontal cut-off formed surface 122 extends from the 
optical axis of the light source unit 100 in the horizontal 
direction toward the left in Fig. 4. On the other hand, the 
diagonal cut-off formed surface 124 extends from the optical 
axis of the light source unit 100 toward the right in Fig. 4 
in such a manner that that extending direction is at a downward 
angle of 15° with respect to the horizontal direction. The 
reflector 108 contains the focus F2 on the front end thereof 
near the boundary between the horizontal cut-off formed surface 
122 and the diagonal cut-off formed surface 124 . Thus, the front 
edge of the reflector 108 is formed to extend from its center 
positioned around the focus F2 to right and left sides of the 
optical axis of the vehicular headlamp 400 (see Fig. 1) so as 
to turn both ends of the front edge of the reflector 108 down. 
[0060] In this case, the reflector 106 converges light 

generated by the light source 126 at a position near the front 
edge of the reflector 108 having the above-mentioned shape. 
Therefore, the lens 112 (see Fig. 2) irradiates light forming 
at least a part of a cut line that defines a boundary between 
a bright region and a dark region in the light distribution pattern 
of the vehicular headlamp 400, based on the shape of a least 
a part of the front edge of the reflector 108. According to 
this example, the front edge of the reflector 108 is formed with 
high positional precision with respect to the light source 126 
(see Fig. 2), the reflector 106, the lens 112 (see Fig. 2) and 
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the like. Therefore, it is possible to form a clear cut line 
surely. 

[0061] Fig. 5 is a perspective diagram showing an exemplary 

light distribution pattern 202 formed by the light source unit 
100 together with the light source unit 100 seen from behind. 
The light distribution pattern 202 is a low-beam light 
distribution pattern formed on a virtual vertical screen arranged 
at a position 25 meters ahead of the light source unit 100. 
[0062] In this example, the light source unit 100 projects 

an image of a plane containing the front edge of the reflector 
108 onto the virtual vertical screen, so as to form the light 
distribution pattern 202 having a horizontal cut line 20 and 
a diagonal cut line 204 . The light source unit 100 forms the 
horizontal cut line 206 based on the shape of the front edge 
of the horizontal cut-off formed surface 122 (see Fig. 4) while 
forming the diagonal cut line 204 based on the shape of the front 
edge of the diagonal cut-off formed surface 124 (see Fig. 4) . 
According to this example, it is possible to surely form clear 
cut lines . 

[0063] In another example, the vehicular headlamp 400 (see 

Fig. 1) may form the light distribution pattern 202 based on 
light generated by a plurality of light source units 100 each 
having different light distribution characteristics. In this 
case, each light source unit 100 may irradiate a region 
corresponding to a part of the light distribution pattern 202 
with light. 

[00 64 ] Figs . 6 and 7 illustrate another exemplary structure 

of the light source unit 100. Fig. 6 is a cross-sectional view 
of the light source unit 100 taken along B-B vertical plane, 
while Fig. 7 is a cross-sectional view thereof taken along A-A 
horizontal plane. 
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[0065] In this example, the light transmitting member 118 

further has the same or similar function as/to that of the sealing 
member 116 (see Fig. 2) and therefore seals the semiconductor 
light emitting device 102. In this case, since the light 
transmitting member 118 has the same or similar function as/to 
that of molded resin in the light emitting diode module, it is 
possible to make light generated by the semiconductor light 
emitting device 102 incident on the light transmitting member 
118 with high efficiency. Moreover, since the light 
transmitting member 118 that includes the lens 112 as a part 
thereof seals the semiconductor light emitting device 102, the 
lens 112 can irradiate the light generated by the semiconductor 
light emitting device 102 ahead of the automobile with high 
efficiency . 

[0066] Furthermore, according to this example, the light 

transmitting member 118 seals the semiconductor light emitting 
device 118 directly . Therefore, it is possible to form a compact 
light source unit 100. For example, the light source unit 100 
can be formed using the lens 112 having a smaller diameter, such 
as a diameter of about 10 mm. In addition, according to this 
example, it is possible to provide the light source unit 100 
at a lower cost because the number of the parts of the light 
source unit 100 can be further reduced. Except for the above, 
the components in Figs . 6 and 7 having the same reference numerals 
as those in Figs. 2 and 3 have the same or similar functions 
as/to those of the components in Figs. 2 and 3 and therefore 
the description thereof is omitted. 

[0067] Figs. 8 and 9 illustrate still another example of 

the structure of the light source unit 100. Fig. 8 is a 
cross-sectional view of the light source unit 100 taken along 
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B-B vertical plane, while Fig. 9 is a cross-sect ional view thereof 
taken along A-A horizontal plane. 

[0068] In this example, the intermediate portion 104 

includes an outer peripheral portion 502 and a reflector 504, 
as shown in Figs. 8 and 9. The outer peripheral portion 502 
is formed in a region connecting the front edge of the rear edge 
portion 120 and the rear edge of the lens 112 to protrude towards 
the outside of the intermediate portion 104. The reflector 504 
is formed on the surface of the outer peripheral portion 502 
by, for example, deposition of metal. The surface of the outer 
peripheral portion 502 is formed to extend forward from the front 
edge of the rear edge portion 120 in such a manner that a distance 
from the optical axis of the light source unit 100 gradually 
increases. The front edge of the outer peripheral portion 502 
is a substantially vertical transparent face that extends from 
a position near the rear edge of the lens 112 toward a direction 
away from the optical axis of the light source unit 100. The 
outer peripheral portion 502 may be formed in a region positioned 
on a higher level than the horizontal plane substantially 
containing the lower surface of the rear edge portion 120, for 
example . 

[0069] The outer surface of the outer peripheral portion 

502 has a shape corresponding to a part of an approximate 
paraboloid of revolution having a focus positioned near the 
semiconductor light emitting device 102. In this case, the 
reflector 504 reflects light generated by the semiconductor light 
emitting device 102 forward as substantially collimated light. 
The reflector 504 makes the reflected light pass through the 
front edge face of the outer peripheral portion 502 and makes 
that light travel forward. The reflector 504 may be formed 
integrally with the reflecting portion 110. 
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[0070] According to this example, the semiconductor light 

emitting device 102 can emit light forward with high efficiency. 
Except for the above, the components in Figs. 8 and 9 having 
the same reference numerals as those in Figs. 6 and 7 have the 
same or similar functions as those of the components in Figs. 
6 and 7 and therefore the description thereof is omitted. 
[0071] Fig. 10 is a perspective diagram showing an exemplary 

light distribution pattern 202 formed by the light source unit 
100 described referring to Figs. 8 and 9 together with the light 
source unit 100 seen from behind. In this example, the reflector 
504 of the approximate paraboloid of revolution irradiates light 
generatedby the semiconductor light emitting device 102 provided 
at the position of the focus of the reflector 504 toward a center 
region 702 near an intersection of the diagonal cut line 204 
and the horizontal cut line 206. 

[0072] Therefore, according to this example , it is possible 

to irradiate a region near the center of the cut lines with light 
of higher illuminance. Moreover, this enables the cut lines 
to be formed clearly more surely. Except for the above, the 
components in Fig. 10 having the same reference numerals as those 
in Fig. 5 have the same or similar functions as those of the 
components in Fig. 5 and therefore the description thereof is 
omitted . 

[0073] Figs. 11 and 12 illustrate still another example 

of the structure of the light source unit 100. Fig. 11 is a 
cross-sectional view of the light source unit 100 taken along 
B-B vertical plane, while Fig. 12 is a cross-sectional view 
thereof taken along A-A horizontal plane. 

[0074] In this example, the accommodating portion 114 is 

formed in form of a hollow extending from the rear edge face 
ahead, thereby fixing the semiconductor light emitting device 
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102 in such a manner that the semiconductor light emitting device 
102 faces ahead. Therefore, the semiconductor light emitting 
device 102 emits light ahead. 

[0075] The light source unit 100 further includes a light 

blockingmember 602 formed integrally with the light transmitting 
member 118. The light blocking member 602 is formed to extend 
from the lower surface of the light transmitting member 118 upward, 
i.e., toward the inside of the light transmitting member 118 
and to extend near the lower surface of the light transmitting 
member 118 in the transverse direction of the automobile (i.e., 
in a direction from one of right and left sides of the automobile 
to the other) in such a manner that the light blocking member 
602 is curved to protrude backward around the center in its 
extending direction, for example. The light blocking member 
602 blocks a part of light emitted by the semiconductor light 
emitting device 102 toward the inside of the light transmitting 
member 118, at its upper edge. 

[0076] The light blocking member 602 is formed by filling 

a hollow that is provided from the surface of the light 
transmitting member 118 toward the inside of the light 
transmitting member 118, with light blocking material. The 
light blocking member 602 may be formed by painting the wall 
surface of that hollow black or the like. The light blocking 
member 602 and the light transmitting member 118 may be formed 
integrally by double molding. 

[0077] The lens 112 has a focus near the upper edge of the 

light blocking member 602 . In this case, the lens 112 irradiates 
a boundary between a bright region and a dark region based on 
the shape of the upper edge of the light blocking member 602 
forward, thereby forming at least a part of the cut line in the 
light distribution pattern. Except for the above, the 



components in Figs. 11 and 12 having the same reference numerals 
as those in Figs. 2 and 3 have the same or similar functions 
as/to those of the components in Figs. 2 and 3 and therefore 
the description thereof is omitted. 

[0078] In this example, the positions of the semiconductor 

light emitting device 102, the light blocking member 602 and 
the lens 112 can be set with high precision. Therefore, the 
light source unit 100 can form the light distribution pattern 
with high precision. Moreover, the light source unit 100 can 
be fabricated at a reduced cost because of the reduction of the 
number of the parts forming the light source unit 100. Also, 
the size of the light source unit 100 can be reduced because 
of simplification of the structure. 

[0079] In this example, the light source unit 100 further 

includes a reflector 606 formed on at least a part of the side 
face of the light transmitting member 118. The reflector 606 
reflects light generated by the light source 126 toward the sides 
of the optical axis of the light source unit 100, forward so 
as to make the light incident on the lens 112 . Thus , it is possible 
to efficiently use the light generated by the light source 126. 
The lens 112 may irradiate the light reflected by the reflector 
606 toward a region other than the cut line in the light 
distribution pattern as diffused light, for example . Moreover, 
the light source unit 100 may further include a reflector, for 
example, on the upper surface of the light transmitting member 
118. 

[0080] The semiconductor light emitting device 102 may be 

sealed directly by the rear edge portion 120 in a similar manner 
to that of the semiconductor light emitting device 102 described 
referring to Figs. 6 and 7. In this case, the size of the light 
source unit 100 can be further reduced. 
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[0081] Fig. 13 illustrates another exemplary structure of 

the vehicular headlamp 400. In this example, the vehicular 
headlamp 400 includes a plurality of light source units 100 
arranged in an array. 

[0082] In this example, the light source unit 100 may have 

the same or similar structure as/to the light source unit 100 
described referring to Figs . 6 and 7, for example. In this case, 
the diameter of the lens 112 (see Fig. 6) in the light source 
unit 100 is as small as about 10 mm, for example. Therefore, 
according to this example, the size of the vehicular headlamp 
400 having a number of light source units 100 can be reduced. 
[0083] In this example, the light distribution 

characteristics of each of the light source units 100 may be 
different. In this case, a number of kinds of light source units 
100 having different light distribution characteristics can be 
used. Therefore, according to this example, the design of light 
distribution of the light source units 100 can be performed easily 
and flexibly. This also enables an appropriate light 
distribution pattern to be formed. Except for the above, the 
components in Fig. 13 having the same reference numerals as those 
in Fig. 1 have the same or similar functions as/to those of the 
components in Fig. 1 and therefore the description thereof is 
omitted . 

[0084] As is apparent from the above, according to the 

present invention, the cost of the vehicular headlamp can be 
reduced . 

[0085] Although the present invention has been described 

by way of exemplary embodiments, it should be understood that 
those skilled in the art might make many changes and substitutions 
without departing from the spirit and the scope of the present 
invention which is defined only by the appended claims. 



